per 




INTERNAHONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCI) 



(51) IManllonI FMeat Oaaiacation 5 : ( 
A«lK»/7ll,A61LlS/44 AI 


I) Intenialional PaWication Nnmber: WO 92/15289 
a) Intematlomil Publlcadoii Date: 17 September 1992 (17.09.92) 


(21)bteniatloudArpliiatfciiiNaoilier: PCr/US»/01730 
(2Z)lDtntfaninBiiglM>: 27Febnuryl9!«(27JKL92) 

(30) Priority data: 

661,827 27 Febniaiy 1991(27.02.91) US 
813.196 23 Decasber 1991 (23.12.91) US 

(71) AppUcaiit (for aB ialtitaud Sam txoft US): NOVEN 
i PHARMACEUnCALS. INC. [US/USJ; 13300 S.W. 

128th Street, Miami, FL 33186 (US). 

(72) LmntDr;aBd 

(75)IaKatiir/Afpllcaiit (fi>r US raiM .- MANTELLE, Juan, A. 
(US/USI: I0S2I S.W. S2iur Avenue, Mianri, FL33176 
(US). 

(74)A(e«: MELOY. SyUl; Foley & Laidner. Suite 403, SOI 
foickdl Key Dim; Miami. FL 33I3I (US). 


patenO, OS. DE. DE (European patent), DK, DK (Biro- 
pean patenO, ES, ES European patent^ 1^ FR ffimo- 
pean patent), OB, CB (Eiiiapean patentX OR (Buro- 

RU, SU SE, SE (European patenO, us. 

Pnfelisfced 

mOiinumaeauaseaiAi^at 

B^n de eqiballon vfOe tim BmUfir maJbig (te 

damt OKd w »r ngmUbJtaf fa i»( cMiU <^i*c q/- 



(*0™»! 1^^™™*^ METHODS FOR TOMCAL ADMINISTKATION OF FHARMACEUnCAULY AC- 



(S7)Abstnct 



FrnwenmosBSOFinftmunoiiosLr 

Qxia lued lo ideui^ Suna psny lo ihe PCT on the honi |U(es of punphkas publUhinti i 




wo 92^5289 



PCr/US92A)1730 



COHFOSITIONS AKD HETHOOS FOR TOPICAL ADHIHISTRATION Of 
ICftIXY ACTIVE AGENTS 

S TO RELATED APPLICATION 



This applioation is a continuation-in-part 
of U.S. Patent Application Serial Nmabsr 07/661,827 
filed February 27, 1991, and O.S. Serial NUiaber 
07/813,196 filed Deceidser 23, 1991, both of which 
5 applications are hereby incorporated by reference. 



Field of the invention 
10 The present invention relates to 

oonpositions and methods for the topical 
administration of pharmaceutlcally active agents, 
namely those having a pharmacological or cosmetic 
effect, to a mammal in need thereof. The present 
15 invention is especially useful with local anesthetic 
agents for topical administration, in addition, the 
invention relates to a method for the topical 
administration of a pharmaceutical agent, especially 
an anesthetic agent or a combination of anesthetic 
20 agents, to prevent or ameliorate a disease or other 
medical or eoknetic condition, especially pain. 

There is no limitation on the type of 
pharmaceutical agent that can be used in the present 
invention, provided that the agent can be absorbed 
25 percutaneously. Thus, the pharmaceutical agents can 
be drugs that can be topically applied for local 
effects and those idiich can be topically applied for 
systemic effects. 

30 Anesthetic agents are pharmacologically 

active agents that block nerve conduction when applied 
in therapeutioally effective amounts. They can be 
used for local or systemic effects. Anesthetic agents 
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have been used extensively in the medical £ield to 
obtain topical anesthesia. Topical administration «r 
application means the direct contact of the anttsthatio 
with tissue to ba anestheticed, sacb as skin or 
memtaane, particularly the oral or buccal wioosa. 
Previous methods of applying topical anesthetic agents 
to tha ffv*" or nomsa have used "nonf inite" or semi- 
liquid carriers or spreading substances such as 
creams, gals or olntmuits, or "finite" carriers, non- 
spreading substances wbicb retain their form, e.g. 
patches, dressings and bandages. The finite carriers 
are flexible in the sense that they can bend to 
conform to the configuration of the akin or mucosa 
where they are applied. 

Local anesthetics generally are esters or 
amides of t)enzoic acid derivatives, administered 
either as the free base or the acid-addition salt. 
Free bases tend to be irritating at hlf^ 
concentrations. Acid-addition salts have low skin 
permeability. 

To be effective, a topical, local anesthetic 
should contain sufficient concentration of the active 
agent to prod^ an anesthetic effect, it should 
penetrate intact skin or mucosa sufficiently to 
deliver a therapeutic dose, and it should exhibit 
rapid onset of anesthetic action and have a prolonged 
anesthetic effect. In achieving the foregoing, it is 
often desirable to have the anesthetic agent present 
in a high concentration in the dosage form to effect 
a rapid onset and, additionally or alternatively, in 
excess of the amount that can be immediately absorbed 
through the dermis at the site of application, so as 
to prolong the duration or effect of anesthesia. On 
the other hand, the prasenca of tha anesthetic agent 
in crystalline form may irritate sensitive tissues 
This is particularly true 
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with regard to lldooain*. The usefulness of topical 
anesthetics has been United 1^ the concsntratlon of 
drug achievable in the dosage fom. VtM same 
considerations also apply generally to other 
S phamaceutically active agents. 

Anesthetic agents have been used in 
nonfinite form. Otalted States Patent No. 4,894,233 to 
Real, et al. discloses a base for muoosal or denture 
adhesive pastes and a process for the preparation 
10 thereof. A lidocaine salt is named aa suitable for 
this paste. 

Finite local anesthetic compositions are 
reported in the literature. Some compositions are 
solvent free. For Instance, Swedish Patent 
15 Publication No. 353,239 published Deeettber 27, 1972 in 
the name of S.G. Davis si, al., assigned to Astra 
Pharmaceutical Products, Inc., and based on Swedish 
patent application No. 17744/70 filed December 30, 
1970, discloses a local anesthetic film containing up 
20 to 50* lidocaine in crystallized, mlerodispersed form. 
In its final form, this composition lacks a solvent 
for the anesthetic agent. Xhe preparation is prepared 
adding absolution of lidocaine in an organic 
solvent or an acid addition salt in water, under heat 
25 and agitation, to a solution or suspension of a film- 
forming material, namely carboxymethyl cellulose, 
polyvinyl alcohol, or a mixture of polyvinyl alcohol 
and polyvinyl pyrrolidone in water, followed by 
heating to remove any solvent present. 
30 united States Patent Ho. 4,900,552 of 

SanvordeJcer et al., disclose a trilaminate film 
suitable for prolonged and sustained delivery of an 
active ingredient in a buocal cavity. Specifically a 
hydratable vucoadhesive base layer, a non-adhesive 
35 reservoir layer containing the drug and a water- 
inqpemieable carrier f ila sandwiched between and bonded 
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to the base layer and the reservoir layer form the 
trllanlnate f lln. 

Some £inlte anastbetic coi^ositions contain 
polyhydrlo alcohol solvents. Dtolted States Patent 
5 Mos. 4,572,832 and 4,695,465 to Kigasa%ra and 3,249,109 
to Haeth all describe tha use of water soluble protein 
based systems which incorporate anesthetics, and which 
also contain a taolcifier and a polyhydrio alcohol. 

Some finite anesthetic agent caqpositlons 
10 have a separate adhesive, united States Patent Ho. 
3,814,095 to Lubens describes an absorbent pad for 
topical aEplleation of an anesthetic agent having a 
perlitberal adhesive. 

Glycerol (glycerin) has been used as a 
15 plastlolser for karaya gum. Ohited States Patent Nob. 
4,307,717 and 4,675,009 to Qyass et. al., describe a 
drag in a solid phase formed of a synthetic polymer 
and/or a long chain natural or synthetic 
polysaccharide or a combination thereof and a liquid 
20 phase of water or an alcohol or a combination thereof. 
The amount of drug in the preparation (excluding 
solvent or carrier) is low. The cross-linked 
polysacchari^ plasticized with water and/or a 
polyhydric alcohol is said to be not self -adhering. 
25 The formulations do not include both a solvent for the 
drug and a plasticizer for the polysaccharide. 

It is also known to oonbine two local 
anesthetic free bases with different melting points. 
By mixing the two anesthetic bases, an sutectic 
30 mixture has been reported that Is liquid at room 
teaperature, making it possible to attain hi^er 
caneentrations of the active bases. Dbited States 
Patent Ho. 4,888,354 to Chang relates to a combination 
oC the free base and an acid addition salt or a 
35 variety of drugs, typically in a liquid carrier, to 
increase skin penetration rates. Anesthetics, along 
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with a list of other suitable drugs are mentioned, 
■raxis refarsnoe speolfioally teaches that base emd 
aoid-addltion fonns of the satB drug be used In 
earriar. 

S TJhited States Patent Ho. 2,352,691 to Curtis 

teaches the use of saliQylate salts of alkaaine esters 
of aninobansoio aoid to enhance the water solubility 
of anesthetio agents. Xn one exaaple, this reference 
disoloses a solution of procaine acetyl salicylate 
10 containing insoluble anesthetics suOh as benzocaine, 
butesin, orthoform, or their salts, in certain 
glycols, which are combined with a volatile solvent, 
and then used to saturate gause bandages or other 
suitable fabrics. 
15 united States Patent He. 2,142,537 to Tissa 

describes an ointment containing isoaayUOTdroeiqireine 
in eoBbinatian with a quick acting local anesthetic to 
overcoaie the undesirable irritation caused by the 
prolonged acting anesthetic isoamylhydrooi^eine or 
20 its salts. Ifae preparation of Tissa combines short 
and long acting anesthetic agents. 

Ittiited States Patent Ho. 2,277,038 to Curtis 
relates to praparations containing a mixture of two or 
more anesthetic agent salts having different pH values 
25 in solution, whereby the pH value of the combined 
mixture in solution may be adjusted to obtain a higher 
degree of stability of the solution, and at relatively 
higher pH, a more rapid onset of anesthetic action. 
Xhe Mesthetlc agents in Curtis are not In highly 
30 dispersed form and are used In a liquid-soaked fabric. 

Commonly, prolongation of einesthesla with 
t^ical anesthetics has been achieved by the addition 
of vasoconstrictors, such as the catecholamine, 
epinephrine, lAicfa caused oonstrictioh of blood 
35 vesBelB. Since catecolamines are not particularly 
effective idien lulled t<>pically, such a prolongation 
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is of minimal usefulness for topical anesthetics. The 
primary drawbacks of this approaeih are the potential 
adverse side effects of catecolamines, and the 
prolongation itself. 

Altboogh many local anesthetic compositions 
have been proposed, it has been discovered that the 
incorporation oC one or mora anesthetic agents in a 
solvent for the anesthetic agent or agents into a 
f lucible, finite, phaxmaeeutically acceptable carrier, 
permits an exceptionally hig» loading of anesthetic 
agent in the carrier, permitting more rapid delivery 
of the anesthetic agent to the dermal membrane and a 
greater extent of anesthesia without crystallization 
of the anesthetic agent or agents which can limit 
absorption by the skin and which can cause irritation 
of the akin or other dermal membrane. 

Xt has also surprisingly been found that 
concentrations of substantially dissolved anesthetic 
agent as high as 50% by weight of the total 
coiposition can be achieved in a system in wfaldi the 
adhesion of the adhesive is not hindered. 
Prolongation of anesthesia can thus be achieved by 
increasing th^ amount of time the composition is 
applied, without detrimental irritation. 

Ibe compositions of the present invention 
are in convenient form for toploal application of the 
anesthetic agents, thereby enabling such anesthetics 
to penetrate the dermis, for example, intact skin or 
a mneoua membrane. Koreover, the anesthetic action is 
highly localized. Because the drug is substantially 
nierodlspersed in the carrier, it is more readily 
avaUable for permeation into the skin or dermal 

It etlll further has surprisingly been f otuid 
that the use of two different local anesthetic agents, 
the first in base form and the second in acid-addition 
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salt form, in a finite, flexible, adhesive, 
phaxoacetttieally acceptable carrier, including a 
solvent for the anesthetic agents, permits the 
attainment of anesthetic agent concentrations in the 
S final product of up to 50% by weight in microdispersed 
form, without crystallisation of the anesthetic agents 
which can cause irritation of the Skin or other dermal 

Thus, in one embodiment, the present 
10 invention is in convenient form for topical 
application of the anesthetic agents, thereby enabling 
such anesthetics to penetrate Intact skin or mucous 
membranes and have a highly localized effect. 
Furthermore, the combination of the salt and base 
15 forms, advantageously results in rapid onset of 
anesthetic action with prolonged anesthetlo effect. 
anmery at the lavaatlaa 
The invention relates to a flexible, finite 
20 bioadhesive composition, for topical application 
comprising: 

a therapeutically effective amount of at 
least one local anesthetic or other pharmaceutically 
active agent, which Is In solid tmm at ambient 
25 tenqimratures and pressures; 

a pharmaceutically acceptable solvent for 
the anesthetic or other pharmaceutically active agent, 
in an amount from about 5 to about 70 weight percent 
based on the weight of the \tliole composition, said 
30 solvent Including about 5 to about 50 weight percent 
based on the weight of the whole composition of a 
plastldzer for the bioadhesive; 

In admixture with the anesthetic agent or 
other pharmaceutically active agent in the solvent, a 
35 flexible, finite, pharmaceutically acceptable 
polysaccharide bioadhesive in an amount from about 20 
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to aiout 50 weight percent based on the weight of the 
whole composition; 

wherein the con^wsition Is substantially ftres of 
water, substantially water insoluble and self- 
5 adhesive? and «*erein the Sharaaceutically active 
agent is present in non-csrystallised fona in the 
coiqposltian. 

m another enbodijimt, the flexible, finite 
con^sition of the invention is con«)rised of two 
10 anesthetic agents, that is: 

a therapeutically effective amount of a 
first local anesthetic agent in base form; 

a therapeutically effective amount of a 
different, second local anesthetic agent in acid- 
15 addition salt form; 

a solvent for the first and second local 
anesthetic agents, preferably in an amount from about 
5 to about 70 wei^t percent based on the weight of 
the whole coiq>ositionf and 
20 in an adnixtore with the anesthetic agents 

and the solvent, a pharaacautically accqirtable 
adhesive, preferably a bioadhesive, preferably in an 
anount frtnt idj^ut 20 to about 50 weight percent based 
on the weight of the tAole cosvositiori; 
25 wherein the oo«wosltion is preferably substantially 
free of water, substantially water insoluble and self- 
adhesive; and whwein the anesthetic agents preferably 
are In non-crystallized form in the composition. 

Xhe ceiiSKJsitions of the Invention may be 
30 further include a backing material «*ich conforms to 
the slse and shape of a single dosage of the 
eonposltlon. 

The present invention further relates to a 
method of administering one or aore phamaceutically 
35 active agents in a bioadhesive to a subject co^isiag 
the steps of: 
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providing a coiq>osition conprising a 
tbarapautically effeotiva amount of Kt least on* 
phaxvaeeutioally ac±iva agent idiioh is in solid fora 
at ambient teiaperatiires and pressures; a 
phamaaautioally acceptable solvent for the 
phamaeautically active agent, preferably in an amount 
from alxnit 5 to about 70 weight percent based on the 
weight of the whole coiposltion, said solvent 
preferably including about 5 to about 50 weight 
percent of a plasticizer for the bioadhesive; and in 
admixture with the pheunnaceutlcally active agent in 
the solvent, a phamaceutlcally acceptable 
polysaccharide bioadhesive, preferably in an amount 
from about 20 to about 50 weight percent based on the 
weight of the idiole ooieosltion; wherein sed.d 
caq^ltion is substantially free of water. Is 
substantially water insoluble and is self-adhesive; 
and lAerein the pheumaceutically active agent is in 
nan-crystallised form in the eonposition; and 

contacting an area of skin ae mucous 
membrane with the composition to administer the 
pharmaceutically active agent. 

Xhe invention further relates to a method of 
administering two local anesthetic agents to a subject 
comprising the steps of: 

providing a composition comprising a 
therapeutically effective amount of a first local 
euiesthetic agent in base form; a therapeutically 
effective amount of a different, second local 
anesthetic agent in acid-addition salt form; a 
pharmaceutically acceptable solvent for the anesthetic 
preferably in an amount lAieh ranges from about 50 to 
about 70 weis^t percent based on the weight of the 
whole caaposition, said solvent preferably including 
about 5 to about 50 weight percent of a plasticiter 
for the bioadhesive carrier; and in admixture with the 
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phannaoeutically active agent in the solvent, a 
pharmaoeutioally acceptable preferably polysaoeiharide 
bioadhesive, preferably In an anount fron about 20 to 
about 50 wei^t percent based on the jmi^t. of the 
whole composition; wherein said eonposition is 
preferably substantially free of water, substantially 
TOter insoluble and self-adhesive; and wherein the 
phan«aoeutically active agent is in non-eryatallised 
form in the ooiq^sition; and 

contaeting an area of skin or mioous 
nenbrane with the composition thereby administering 
the local anesthetic agent. 

•Sbe compositions of this invention permit a 
far higher loading of drug than conventional dosage 
forms. This loading in the case of anesthetic agents 
can result In an extent (depth) of anesthesia which 
numbs the teeth when applied buooally, not a typical 
result for a topical anesthetic cream or ointment. 

mis invention provides a eo^iositlon which 
adheres to an area of the skin or nooosa, and permits 
delivery at elevated levels of pharaacentioal agent or 
a eombination-^f agents to jMwdnce a local or systemic 
effect over a prolonged period of time. 

Xn aocordanea with one embodiment of the 
present invention, a local anesthetic in solution with 
a solvent for the anesthetic, containing a plasticizer 
for the adhesive, is in admixture with a 
pharmaceutically acceptable adhesive, whicSh is 
preferably a bioadhesive, and more preferably a 
polysaccharide bioadhesive, is provided in a finite, 
flexible form for topical application to the Skin or 
dermal membrane of a mannnal. 

in accordance with a further embodiaent of 
the present invention, a combination of local 
anesthetic agents, a solvent for the anesthetic agents 
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and a flexible, preferably adhesive pharmaceutlcally 
acceptable adhesive carrier is provided for topical 
application to the akin or anicosa of a nanaal. 

Xhe anesthetic agents of this invention are 
5 those knovn, or of a type Icnoim, in the art. The 
looal anesthetic bases snooiqiassed ty this invention 
are weak organic bases which are lipophilic in nature 
and thus poorly soluble in water. However, these 
bases will react with organic or inorganic acids to 
10 form acidic, water soluble acid-addition salts. 

The base form and the salt form of the 
anesthetic agent incorporated in the conbination 
composition of this invention must be different 
anesthetic agents, to achieve maximum duration of the 
15 anesthetic effect. By the term "different" is meant 
that the salt form in ai^ combination Is not a salt of 
the base form used In the given eoaiblnatlon. 

Local ancsthetio agents suitable for use in 
the practice of this invention include amides and 
20 esters. Exa]q>les of the amides are lidoeains, 
prllocaine, mepivacaine, buplvacalne, dibucedne and 
etidocaine. Esters include procaine, tetracaine, 
propoxycaine, cibloroprocaine, benzocaine, butasben 
plcrate, cocaine, hexylcalne, plperocalne, oxyproealne 
25 euid propeuracaine. Other suitable local anesthetics 
for use in the practice of this invention include 
cydomethycaine, dlmetbisoguln, ketocaine, dlperodon, 
dyclonine and pramoxlne, all typically administered in 
the form of the add addition hydro-Ohloride or 
30 sulfate salts. 

The acid-addition salts of the present 
invention are any non-toxic, pharmaceutlcally 
acceptable organic or inorganic salts. Typical 
inorganle salts are the hydrogen halides, especially 
35 the hydrochlorides, carbonates, borates, phosphates, 
sulfates, hydrogen sulfates, hydrobrmides, nitrates, 
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sulfides, and arsenates. Typical organic salts are 
salts of mono- and polyoarboxylio acids Buah as the 
citrate, tartrate. malate, cinnamate, oxalate, 
formate, succinate and phthalates. 

The solvents for the anesthetic agents or 
other drugs are non-toxic, phanaaceutically aocq?table 
substances, preferably liquids, vhltb do not 
substantially negatively affect the adhesion 
properties of the system and in riiicsh the anesthetic 
agents or other drugs in the amounts eiiployed are 
fully soluble. Preferably, the solvent is or is 
primarily a polyhydrio alcohol or combination of 
pol^qrdrio alcohols, particularly vbea the adhesive is 
a gum. The term pol^ydrio alcohol means any organic 
polyol. Other suitable solvents include carboxlyio 
acids and their derivatives and analogs such as fatty 
acids BU<Sh as oleic acid, linoleic acid, capric acid 
and the lilte, as well as fatty esters or alcohols and 
ketones such as polyvinylpyrrolidone. Furthwr 
suitable solvents Include other non-toxic, non- 
volatile solvents ceomonly used in dermal or 
transdermal conflposltloM for dissolving like 
compounds. As apparent to one *Jcllled In the art what 
is a suitable solvent varies with the solubility of 
the drug in question. 

Xhs above mentioned polyhydrio alcohols may 
Include those having 2 to 6 alcoholic hydroxy 1 groups, 
such polyhydrio alcdhols include glycols, trlols and 
polyols having 4 to 6 alcoholic hydroaqrl groups. 
Typical of said glycols are glycols containing 2 to 6 
carbon atoms, e.g. ethylene glycol, propylene glycol, 
butylene glycol, polyethylene glycol (average 
molecular weight about 200 - 8,000, preferably about 
200 to 6,000), dipropylene glycol, hexylene glycol, 
polyoxyethylene, polypropylene glycol, sorbitol, and 
the like. Exaii«)les of said trlols Include glycerin, 
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trlaethylolpropane. said polyols are exenpllfled by 
cycloalkanepolyols such as polyols derived from 
aonoaaedbarides such as sorbitol (sorbit) . These 
polyhydrlc alcohols nay be used either singly or in 
coablnatian (preferably, of two or three) . Thus, for 
exauple, glycerin alone ex a nixture of glycerin and 
butylene glycol Is sn^loyed. In general, iriien an 
anesthetic agent, especially an anesthetic base is 
used, there are limits to the amounts of lipophilic 
polyhydrlc alcohols containing more than two alcoholic 
hydroxyl groups that can be present in the solvent and 
yet not result in precipitation of the drug as 

Among those polyhydrlc alcohols, those which 
satisfy the requirements relevant to the adjustnent 
and maintenance of softness of the aoctemal drug of 
the invention, the eonpatibllity or co-dlsperslbillty 
with the other ooq^nents, and provide a proper 
consistenay of the composition, may be freely used. 
Those which are low in volatility and plastic, are 
generally preferred and, in this regard, dipr^ylene 
glycol, glycerin, propylene glycol, butylene glycol, 
and sorbitol^are appropriate solvents, according to 
the invention. Since solvent is to remain, at least 
in part, in the composition, the solvent should 
include components that do not substantially 
volatilize under the drying conditions used In 
preparing the composition. In other words, the 
solvent for the drug should be non-volatile. 

Solvent selection for a single anesthetic 
agent or a oombination of anesthetlo agents in either 
ttie free base form or in the aoid-addition salt form, 
depends on the form of the anesthetic agent, namely 
tdietber it is in free base font or acid-addition salt 
form. Solvents for the salt form of anesthetlo agent 
are polar organia solvents. Polar organio solvents 
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are preferably polyhydric alcohols, as dlacussed 
above. Various other solvents suitable for either the 
base or acid-addition fora of the anesthetic agent are 
those solvents known to disisolve elttwr or both of 
these two types of fonts InclwJixiig cyclic ketones siieh 
as 2-syrtolldone; H-{a-l«drojcyethyl) pyrrolldone, H- 
nsthylpyxroUdone, i-dodeeylazaoyeloh^?tan-2-one and 
ether n-substltttted alkyl-azacycloalkyl-2-ones 
(asones) diaethylfoniadide, and di«ethylsulf oxide. 

Other suitable solvents for tiie free base 
form of the anesthetic agent are ceU envelope 
disordering confounds known to be useful In topical 
pharmaceutical preparation, which compounds are 
thought to assist in Skin penetration by disordering 
the lipid 
envelopes, 
encompassed by the fozmnla: 

R-X 

wherein R is a straight-Chain alkyl of about 
7 to 16 carbon atoms, a non-terminal alkeiqrl of about 
7 to 22 cax*on atoms, or a branohed-ehaln aUqrl 
from about 13 to 22 carbon atoms, and X is -OH, - 
cooc^, -coocy^, -ococ%, -soak, -p(c^)jP» - 
cooawcjsfia, -cooch{chqh)«c%oh, -cooc^|CH<wch3, - 

COOC%CH(OR")CHiPR". -(OCB,CBy,OH, -COOR', or -COMR', 
Where Rf is -H, -C%, -Pft, -PA OR -CAOH; R" is -H, 
or a niM»-terminal alkenyl of about 7 to 22 carbon 
atoms; and m is a positive integer from 2 to 6; 
provided that when R" is an alkenyl and X is -OH or - 
COOH, at least one double bond is in the cis- 
configuration. 

Although the exact amount of the polyhydric 
alcohol or alcohols in the composition depends on the 
nature of other components, and therefore cannot be 
stated in specific terms, the proportion may range 

SUBSTITUTE SHEET 



wo 92/15289 



PCrA)S92/01730 



from about 5 to about 70 weight percent based on the 
irtiol* ooD^osition. 

Xhe solvent includes trcm about 5* to about 
50% and more preferably about 10* to about 30% of a 
5 polyhydric alcohol known to plasticize the bioadhesive 
carrier. A particularly useful plasticiser is 
glycerine. 

Ibe high concentrations of aicrodisparsed 
drug, for exaople anesthetic agent, of this invention 

10 are achieved typically by nixing the anesthetio agents 
with the solvent, preferably at an elevated 
temperature, for example eUsout 70° to 100*C, to obtain 
a mixture, preferably a solution, of the anesthetic 
agents which Is then added to the pharmaceutically 

15 acceptable adhesive. 

Preferably the anesthetic agent Is 
substantially dissolved in the solvent so that when 
nixed with the adhesive, the anesthetic is 
aierodispersed in the composition. rate tern 

20 "nicrodispersed" is intended to nsan that in the 
solvent, and subsequently in the carrier, there is an 
intimate dlsparsion of the anesthetic agent at the 
molecular ozi^ ionic level, sucih that crystals of the 
anesthetic agent cannot be detected using a microscope 

25 having a magnification of roughly 25X. As such, the 
pharmaceutically active agent is in "non-crystallized" 
form when in the compositions of the present 
invention. 

It has been discovered that high 
30 concentrations of a combination of mlcrodlspersed 
anesthetic agents, namely up to 50% by weight of the 
finite, flexible composition, require the use of a 
solvent as herein described. Omission of the solvent 
ia the procedure of Bxanple 1 below yields a product 
35 filled with crystals or crystalline nass. 
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in particularly preferred embodlaents of 
this invention, the free base local anasthetic agent 
is selected from the group comprising lidooalna, 
procaine, propojtycaine, meplvaoalne, prilooalne, 
dyclonine, pranoxina, benzocalna and chloroprocaina. 
The salt form is preferably «»ne selected from tha 
groap coi«pri8ing priloealna, tetracaine, bupivacalne, 
dyclonine, dlbacaina, atidocalna and lidoeaine salts. 
The aforementioned bases and salts can be used alone 
or in coiibination with other anesthetic bases and 
salts as needed to achieve therapeutically affective 
levels tiben administered transdetmally. 

Olhe term "therapeutically effective amount" 
is intended to mean the amount of drug as a miniaizer 
sufficient to produce a therapeutic effect, for 
example, an anesthetic effect when applied topically- 
oaiese amounts are known in the art or may ba 
determined by methods taiown in the art, and Ignpically 
range from about 1 to 20,000 mg per hnman adult and 
preferably about 10 to 10,000 mg and most preferably 
range from about 20 to 5,000 mg of the anesthetic 
agent per application, depending upon the anesthetic 
agents dtosen,, and lAether the slcin or mucous aemteane 
is the site of action. Ihe only upper limit on the 
amount of anesthetic in the conposition is that the 
pm»aratlon is substantially free of crystals of 
anesthetic agrat or other drug and the amount of 
solvent used is not sufficient to undesirably affect 
the adhesive properties of the whole composition. 
Thus, the single ingredient anesthetic agent contains 
as a minlmizer a therapeutically effective amount of 
anesthetic agent within the foregoing range. 

The concentration as well as the quantity of 
anesthetic per square centimeter can be varied 
independently in order to achieve the desired effect. 
Hi^er concentrations of anesthetic base contained in 
SUBSTITUTE SHEET 
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a dosage fon of decreased thiokness will result in a 
anesthetic with fast onset and short duration. Bif^ 
concentrations of the anesthetic tase contained in a 
dosage font of increased thidcness (higher ng of 
5 anesthetic per square centlneter) will result in 
potent anesthesia with fast onset and long duration. 
Low concentrations of the anesthetic base in a dosage 
form of decreased thickness will result In mild 
anesthesia with longer onset and short duration. Low 
10 concentrations of the anesthetic base contained in a 
dosage form of Increased thickness will have mild 
emesthesia with longer onset and longer duration. As 
shown in the above explanation, the ability to vary 
the concentration of anesthetic from very low (about 
15 1%) to high (40% or higher) of the total coiq>osition, 
idien ooBbined with the ability to coat thin (about 
0.001 indies) or thicdc (about 0.500 or aore inches) 
enables the practitioner of the invention to vary the 
dosage of the system as needed for particular 
20 anatoaioal sites of Interest. 

As a general rule, in the case of mucosal 
application, the anesthetic drug selected, the 
concentration and thickness and the duration of the 
application is^ determined based t^n the anesthetic's 
25 ability to penetrate the mucosa and to be at peak 
effectiveness within about 2 to 30 minutes. The 
duration of the affect of the anesthetic on the oral 
mucosa should range between about 2 to 240 minutes, 
d^ending on the anesthetic agent selected, the 
30 ooncantration of the anesthetic and the thickness of 
an^lieation. Longer or shorter durations oan also be 
selected dependent on need, as will be apparent to one 
skilled in the art. 

She ratio of the free base font to the salt 
35 form in the alternate composition of this invention 
will depend on several factors, namely; (1) the 
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Identity of the salt and base used; (2) tbe desired 
duration of action; and (3) the desired rapidity of 
amesthetlc effect. As a general rule In the case of 
muoosal application, the ratios of base to salt are 
5 suob that the free base fora ^eferably should 
penetrate the wocosa and be at its peak ef feotivmess 
' within about a 2 to 30 miimta period, idMreas, thtt 
Bait fora should preferably penetrate the wieosa and 
be at its peak effectiveness within a period of about 
10 10 to 75 minutes. The duration of the effect of these 
on the oral oucosa will range between about 2 to 240 
minutes - depending on the base/salt combination 
selected and the length of application time. 

The term "onset of emesthesla" Is Intended 
15 to mean the time to peak effect on the individual 
nerves. Onset of anesthesia principally depends upon 
the lipid solubility, molecular size, and guanti^ of 
available, un-ioalEed fan* of the local anesthetic. 
Thus, anesthetics with a hi^ lipid solubili^ or a 
20 low pl^, or both, have a more rapid onset of 

33ie teem "duration of anesthesia" as used 
herein aeans-^e period of time during which the local 
anasthetic measurably bloeiks nerve conduction. tOie 

25 foregoing depends vpon all of the factors listed fa: 
onset of anesthesia, as well as on the extent of 
protein binding of the anesthetic agent. 

The anesthetic agent free base can penetrate 
intact skin to a limited degree, and will more rigidly 

30 penetrate the sldn if the keratin layers are abraded. 
In the case of the oral mucosa, the anesthetic base 
will penetrate much more readily due to the different 
keratin composition and the resulting difference in 
the hydrqphiliolty as coiqMured to the atrafcua eornaun 

3S of intact akin. 
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As a genaral rule, the salt fonis of the 
aforeaentioned anesthetics do not aKoreolably 
penetrate Intact skin, but the un-ionised base form do 
penetrate to a liaited degree. Both foms, salt and 
5 base, will penetrate abraded keratin layers. Ibe salt 
as well as the base will penetrate, to a differing 
degree, the buccal aucosa due to the buccal mieosa's 
hydroidiilioi^, as coii^>ared to the stratum comeum of 
intact skin. Generally, the higher the lipid content 
10 of the mucosal membrane, the more rapidly the base 
form of the anesthetic agent will be absorbed. 
Therefore, when the coiqposition is used for 
application to oral or buccal mucosa, the different 
lipid contents of the gum (gingiva) and the alveolar 
15 mucosa must be k^t in mind in order to obtain the 
optimal penetntion rate. 

Althouf^ applicants do not intend to be 
bound by aiqr theory or proposed mechanism of 
operation, it is believed that the base which is lipid 
20 soluble has a ra^id onset of anesthesia since it 
enters the lipo-protein nerve membrane preventing the 
depolarization and ion exchange involved in stimulus 
conduction, on the other hiuid, the salt which is not 
lipid soluble, ~ penetrates to the lipo-protein nerve 
25 membrane only after the buffering capacity of the skin 
or mucosal tissue converts the salt to the base, the 
final result being a delayed onset of anesthesia. 

The salts of this invention in the 
combination coiposition are selected en the basis of 
30 onset of anesthesia and duration of anesthesia. 
Adjusting the ratio of base to salt affects the 
relative onset as well as the duration of anesthetic 
action. The greater the amount of anesthetic agent 
having a rapid onset of action, the shorter the onset 
35 of anesthesia. Similarly, the greater the amount of 
the ansBthetic agent having a prolonged duration of 
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anesthesia, the more prolonged the duration of 
anesthesia. More than two anesthstio agents »ay be 
used to have a broader speetnm of activity, 
iforeover, the conpositian can include other drugs used 
5 eonoamitantly. 

Generally, the concentration of solubilised 
anesthetic agent can range, on a weight basis, between 
aboiA 1 and about 50% or more, preferably between 2.5 
and 40* and more preferably between 5 and 30% of the 

10 total weight of the composition. In a preferred 
embodiment of the combination of this invention, the 
concentration of dissolved base is 20% by weight of 
the total coii«>osition. The base used in the preferred 
embodiment for a single ingredient pr^aration is 

15 lidocalne. 

Generally, for the hydrochloride salts the 
ratio by weight of base to salt is about 90! 10 to 
about 60:40, preferably about 75:25 to about 60:40, 
and more preferably about 70:30 to about 60:40. For 

20 other salts, the ratios are eoiiparatole based on 
relative molar amounts. Xn a preferred enibodlment of 
the invention, the ratio is about 2:1 laase to salt, 
respectively.-^ Xhe base used in the preferred 
edbodinent is lidocalne and the preferred salt is a 

25 salt of prilocaine, bnvivacalne, OsrdloniM, 
m^ivacalne, or tetracaine, preferably the 
hydrochloride salt. 

Table 1 below summarizes the peak and 
duration of action of selected local anesthetics based 

30 primarily on application to skin or mucous membranes: 
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Local Minimum Maximum piiSc Duration 

Anesthetic Adult Adult Dose Effect of Effect 

Dose (mg) (minutes) (minutes) 

DUmcaine 25 < 15 120-240 

750 2-5 30-60 
5000 1 30-60 

Cocaine 50 2-5 30-120 

Tetracaine 50 3-8 30-60 



Source: Drug Facts and Cmroairlaong ^ 1990 edition, 
20 J.B. Lippincott Company, St. Louis, no. 

Page 601. 

In general, the relative speed of onset of 
anesthesia and duration of anesthesia for any given 
25 form of anesthetic agent is available in the 
literature or can be calculated by standard tests. 

onset time, as well as duration of 
anesthesia, will vary from individual to Individual as 
well as on the basis of the site of application. Hhen 
30 applying the coirposltion to highly keratinized dermal 
tissues, thelmset of anesthesia may take as long as 
2 to 4 hours. 

Xbe coapoaition of this invention can be 
masaf actured b<f numerous methods known in the art 
35 which permit the achievement of a microdlspersed 
anesthetic agent, including extruding, molding, 
solvent casting, coating, and all other methods which 
employ a solvent to disperse the drug in a carrier 
prior to shaping of the carrier. 
40 Contrary to the typical method for 

manufacturing a drug in a solvent containing adhesive, 
the preparation is either not dried so as to force 
removal of the solvent from the adhesive or a solvent 
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is used which is not substantially evaporated during 
the conditions of manufacture. The ccnqposltlon in 
question can then be appUed to a flexible baeiking or 
a conbination of batdcings rtiich will serve to define 
5 the sice and shape of a single dosage of the 
CDnffiwsition. Such backing nay be a three dlmenBianal 
material such as paper, a non-voven fabric or natural 
or synthetic polyaar substance. Methods of coating 
backings are veil-known in the art and include 
10 techniques involving Itayer rod, gravure, and knife- 
ever roll. Further processing of backings may involve 
the use of converting equipment for die cutting. 

Xhe finished dosage form will be 
substantially occlusive to water permeation in in- 

For exaapXe, the anesthetic agents are 
dissolved in a solvent, preferably a polyhydrie 
alcohol, and then the resulting aixtnre is added to an 
adhesive prior to being placed <mto the flexible font 

20 or backing. She final fom in iriiidh the ctwpositlon 
of the invention will be appUed depends upon the 
anatoiaieal site of a^lioatien. 

<I3ie.^a8e "flexible, finite" with reference 
to the ptaarmaceutlcally acceptable carrier, is 

25 intended to moan a solid capable of conforming to a 
surface with iAich it comes into contact and capable 
of maintaining the contact so as to facilitate topical 
application without any adverse physiological 
response, and which can be used to establish the 

30 coo^sltions herein in their preferred solid form 
without being appreciably decomposed by aqueous 
eontaet during administration to a patient. 

An important characteristic of the present 
invention relates to the substantially water-free and 

35 water-insoluble nature of the oaaposition. By the 
term "substantially water-free" is meant that the 
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preparation contains less than about 10% by weight 
water, and preferably less than 5%, and most 
preferably lesa than 3%. In general, it is desirable 
to avoid the addition of water entirely and to 
5 eliminate, as far as possible, the presence of water 
in the other ingredients of the caiQ>osltion. By the 
term "substantially water Insoluble" is meant that the 
composition remains "finite" and does not generally 
detach from the skin or other dermal membrane at the 
10 site of application and under the conditions of 
regular, intended use for ■ a period of at least 3 
hours. The advantages to be derived from the 
substantially water-free and water-insoluble nature of 
the compositions of the present Invention Include 
15 achievement of hi^er concentrations of drug. Another 
advantage of these caiq|)ositlans is minimization of 
precipitation of drug into crystals, which 
precipitation affects processing of the era^sition, 
affects rate of delivery of the drugs and in oertain 
20 oases can affect sensitivity of the subject to be 
treated to the dinig. 

Suitable adhesive carriers Include any of 
the non-toxic polymers, particularly those of the type 
used to carry drugs for transdermal delivery including 
25 natural or synthetic elastomers, such as 
polyisobutylene, styrene, butadiene, styrene isoprene 
block copolymers, acrylics, ur ethanes, silicones, 
styrene butadiene cqpolymers, methyl aery late 
copolymers, acrylic acid, polyacrylates, and 
30 polysaochrides such as, karaya gum, tragacanth gum, 
pectin, guar gum, cellulose, and celluXose 
derivatives soeb as methyl cellulose, propyl 
cellulose, cellulose acetate and the like, along with 
other substances known for use in transdermal 
35 pr^Murations capable of forming a solid colloid that 
can adhere to skin and mucosa, used alone or in 
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lation with other suitable carriers. A 
particularly preferred carrier is a bioadhesive and 
more preferably a polyeaccbaride bioadhesive for 
application to the demis, preferably the aucosa. » 
adhesive can be nmdif ied so as to adhere to the sJcin 
or mucosal tissue, depending on the intended 
application site. 

•Ehe term "adhesive" as used herein neans a 
substance, inorganic or organic, natural or synthetic, 
that is capable of surface attaeihnent to the intended 
application site. 

The term "bioadhesive" as used herein meana 
an adhesive rfiich attaches and preferably strongly 
attaches " to a live or freshly killed biological 
surface such as skin or mucosal tissue vpaa Iqrdration. 
Indeed, to qualify as a bioadhesive, a substance must 
be capable of maintaining adhesion in moist m: wet in 
inrvlvo or in-vitro environments. Bie final 
composition of the present invention is "self- 
adhesive" in that it attaches to the site of interest 
without the need to reinforce its attacduuent iv way o£ 
another adhesive which is applied to the ceq^sition. 

Th^ strength of adherence can be measured br 
standard tests for measuring the force, e.g. in dynes 
per square centimeter, as disclosed in n.S. 4,615,697. 
suitable bioadhesives include those prepared from 
optionally partially esterified or etherified 
polyacrylic acid polymers, including but not limited 
to, polyacrylic acid polymers lightly cross-linked 
with a polyalkenyl polyether or other cross-linking 
agent such as those commercially available from B.F. 
Goodrich, Cincinnati, Ohio, under the trademarks 
Carbopol 934, 934P, 940 and 941. 

Other suitable bioadhesives Inoluds natural 
or synthetic polysaccharides. She term 

"polysaccharide" as used herein means a oarbdlqrdrate 
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decomposable by hydrolysis into two or more molecules 
of natural or synthetic monosaccharides or their 
analogs or derivatives. Suitable polysaccharides 
include cellulose derivatives such as methyloellulose, 
5 cellulose acetate, carboxynethylcellulose, 
hydroxyettvlcellulose and the like. Other suitable 
bloadhesives are pectin, a mixture of sulfated sucrose 
and aluminum hydroxide, hydrc^hilic polysaccharide 
gums such as natural plant exudates, including karaya 

10 gum, ghatti gum, tragacanth gum, xantban gum, jaraya 
gum and the like, as well as seed gums such as guar 
gun, locust bean gum, psilliun seed gum and the like. 

In addition to the above ingredients, there 
may also be incorporated other additives selected from 

IS among the various ptaarmaceutically acc^table 
additives available to those skilled in the art. 
Xhese additives include binders, stabilisers, 
preservatives, penetration enhancers, flavorings and 
pigments. In the preferred oabodiment, the 

20 ccaipositions of the present invention also contain a 
binder or amilslf ier such as lecithin which promotes 
dispersion of the other ingredients having differing 
solubilities,^ thereby enhancing the tiniform 
consistency of the final composition. 

25 The composition is administered in 

appropriate sizes, typically having a surface area of 
from about 0.1 to aliout 200 ci^ or conveniently 0.2 to 
100 cm'. The anesthetic agent is loaded into the 
composition in as high a concentration as necesseu^ to 

30 effect therapy, e.g., in a range from about 0.1 mg/cn^ 
to about SO or more mg/ca?, ■ 
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In general, 
following types and ai 
Ingredient 


the conposition can 
lounts of ingredients: 
Typical Preferred 


have the 

Optlztvun 
Bange 


5 




ft bv 
VQjqht) 


wllohti 


weight) 




Adhesive 


15 to 60 


20 to 50 


20 to 35 


10 


^(pj^tidzer 
included in solvent) 


2 to 75 
1 to 50 


5 to 70 
5 to 50 


20 to 40 




ftnnff*'"'*^^" e°a°t 


1 to 50 


5 to 40 


10 to 30 


IS 


(single ingzedient) 










ATiaathetic aaant 
(BUltiple ingredient) 


I to 50 


5 to 40 


10 to 30 


20 


(a) Anesthetio base 

(b) Anesthetio salt 


.7 to 50 
.3 to 25 


5 to 40 
2 to 30 


7 to 20 
3 to 20 




in one enOx 


jdiment, tl 


le flexible 


finite. 



bioadhesive coii«>o8ition for topical ^plication 



a therapeutically effective anount of at 
least one pharmaceutically active agent which Is in 
solid form at afflbient teuqperatoras and presmires; 

a pharmaceutically accqptabls solvent for 
the phazmaceOtically active agent, in an anount from 
about 5 to about 70 wei^t percent based on the wei^t 
of the whole coiv«»sitlon, said solvent including about 
5 to about 50 wede^it percent of a plBstloi«er for the 
bioadhesive; 

in admixture with the pharmaceutically 
active agent in the solvent, a pharmaceutically 
acceptable polysaccharide bioadhesive in an amount 
from about 20 to about 50 weight percent based on the 
weight of the whole coii?>osltion; 

idierein the cau^iosition is substantially free of 
water, substantially water insoluble and self- 
adhesive; and wherein the pharmaceutloally active 
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agent is present in non-orystalllzed earn in the 
eoB^sltion. 

In another entbodiioent, the flexible, finite 
coiposition of the invention comprises; 
5 a coioposition for topical application 

oanprising a therapeutically effective anount of a 
first local anesthetic agent in base form and a 
therapeutically effective amount of a different, 
second local anesthetic agent in salt form in a 
10 phamacsutically acceptable, adhesive-containing 
ceurrier containing a solvent for the first and second 
local anesthetic agents. 

wherein the composition is preferably substemtially 
free of water, and substantially water insoluble and 

15 is self-adhesive; and wherein the anesthetic agents 
are in non-crystallised fom in the oonposltian. 

Preferably, the ^^taraaceutlcally accaiptable 
solvent is in an aaount froa about 20 to about 53 
weight paroent based on the weight of the whole 

20 eoi^osition of wfaibh the plastioiser represents about 
10 to about 30 weight percent based on the might of 
the whole composition, and the bloadhesive carrier is 
in an amount from about 20 to eibout 34 weight percent 
based on the^eight of the whole composition. More 

25 preferably, the composition is comprised of 20 to 34 
wei^t percent of karaya gum, about 20 to 53 weight 
percent of at least one glycol, and about 10 to 25 
weight percent of lidocaine base and is further 
coi^ised of a binder in or ernnlslfler an aaiount 

30 sufficient to bind the other ingredients. 

Another embodliient of the invention relates 
to a method of adnlnistering one or nore local 
anestbetios to a subject in need of such local 
anesthatio. Obe tara "adninistering" is intended to 

35 mean any aode of application which results in the 
physical contact of the coiqioBitlan with an anatonical 
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site in need of anesthesia. The term "siibject" is 
Intended to include all warm-blooded namMls, 
including humans. 

The following exaiqf»les will further describe 
the instant Invention, and are used for the j?urposes 
of illustration only, and should not be considered as 
limiting in ai^ way the invention being disclosed 
herein. Percent (%) as used In these examples refer 
to percentage of the liquid formulation on a welfpit to 
weight basis and teiqperatures are given in degrees 
Celsius (%). 



i (propylene glycol) 

;/plastlcizer (glycerin) 

itic agent base (lldocaine base) 



(prllocaine hydrochloride) 

Ihe final product is manufactured by first 
blending the lldocaine base, prllocaine l^droahlorlde, 
propylene glycol, lecithin and glycerin at about 70 to 
9W until all^f the drug is dissolved. Xhe solution 
Is then cooled to 20 to 35C prior to adding the karaya 
gum. Once the karqra gum Is added, the final 
coivositlon is applied to a suitable backing material 
such as a non-woven, polyester film (for exaii?>le, the 
film sold under the trademark Sontara 8100, 
manofactured 1^ DuPont de Nemours, B.I. and Co., 
Vilniiigton, OE) and warmed to about 100^ to accelerate 
the formation of the gel into its final, finite form. 
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Anastlwtio agent base (lidocalna base) 0.7 
Anesthetic agent salt 0.3 
(prilocaine hydrocibloride) 

Xhe procedure set torth in Exaiqile 1 is used 
with appropriate substitutions of quantities to 
prepare this formulation. 



Bxnaer (xeciminj 

Solvent (propylene glycol) 

Solvent (Isocetyl alcohol) 

Solvent/plasticlzer (glycerin) 

Anesthetic agent base (lldocalne base) 

Anesthetic agent salt 

(tetracaine liydrochloride) 

Ibe procedure of Exanple 1 is 
aniropriate substitution of ingredients 
this fonmilation. 



re (Jcaraya gum) 
: (propylene glycol) 
Solvant/plastlciser (glycei 
Anesthetic agent bai 



I 1 is used with 
appropriate substitution of ingredients to prepare 
this formulation. 
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Adhesive (Jcaraya gum) " 

Binder (lecithin) . " 

solvent (propylene glycol) ^ 

solvent (butylene glycol) ^' 

Solvent/plasticizer (glyceria) " 

anesthetic agent base (lidocaiae base) 20 
Anesthetic agent salt 

(dyelonine hydrochloride) 

The procedure of Exanple 1 is used with 
appropriate substitution of ingredients to prepare 
this formulation. 



Adhesive (karaya gum) " 

Binder (lecithin) " 

Solvent (propylene glycol) » 

Solvent/plasticiser (glycerin) 13 

Anesthstle agent base (lidocaine base) 27 

Anesthotlc agent salt " 
(bcvlvacaine hydrochloride) 

•Qia procedure of Example 1 is used with 
i^prapriate substitution of ingredients to prepare 
this fonmlation. 

^ ytxamnle 7 

Adhesive (karaya gum) " 

Binder (lecithin) " 

Solvent (propylene glycol) " 

Solvent/plasticizer (glycerin) " 

Anesthetic agent base (lidocaine base) 13 
Anesthetic agent salt 

(bupivacaine hydracbloride) 

The procedure of E«n»l« I ^ ^^'^ 
iwre«>riate snbstitntion of Ingredients to pr^wre 
this formulation. 
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Adhesive (karaya gun) 21 

Binder (lecithin) U 

Solvent (propylene glycol) 7 

Solvent/plastioizer (glycerin) 19 

Anesthetic agent base (lidocaine base) 28 

Anesthetic agent salt 14 
(nepivaeaine hydrochloride) 

The procedure of Exaiple 1 is used with 
an?n>priate substitution of ingredients to prepare 
this fontttlation. 



Adhesive (Carbopol 934P, a polycarboxylic 
acid sold by B.P. Goodrich 
Chemical Company) 



Solvent (propylene glycol) 
Solvent/plastielzer (glycerin) 
Anesthetic agent base (lidocaine base) 



The procedure of Example 1 is used with 
•Kwopriate substitution of ingredients to prepare 
this formulation. 



Adhesive (karaya gum) 24 

Solvent (propylene glycol) 3 

Solvent/plaaticlzer (glycerin) 14 

Solvent (isoeetyl alcohol) 7 

Binder (lecithin) 4 

Anesthetic agent base (lidocaine base) 32 

Anesthetic agent salt 16 
(tetracaine hydrochloride) 

The above formulation is prepared by 

procedure idiicb is analogous to that set forth : 
Exaiqpla !• 
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The addition of up to 2% by weight water in 
this formulaticm did not result in precipitation of 
the anesthetic agent(s) prior to addition of the 
kaxaya gum. Ihe addition of 3% to 10* water results 
in increased precipitation, which at 10% water results 
in a crystalline mass. 



Adhesive (tragacanth gum) 

Adhesive (pectin) 

Solvent (propylene glycol) 

Solvent/plasticizer (glycerin) 

Anesthetic agent base (mepivacaine base) 

Anesthetic agent salt 

(lidocaine hydrochloride) 

•the above fonmilatlon is prqjtared 
prooednre analogous to that of Xicanpl* I. 



Bioadhesive (karaya gum) 33 

Binder (lecithin) ' 

Solvent (propylene glycol) « 

Solvent (dipropylene glycol) " 

solvent/plastioizer (glycerin) " 

Anesthetic i^ent base (lidocaine base) 20 

Otoe final product is manufactured br first 
blending the lidocaine base, lecithin, propylene 
glycol, dipropylene glycol and glycerine at about 70 
to 90^: until all of the drug is dissolved. "Ote 
solution is then chilled to about 20 to AOV prl«r to 
adding the karaya gum. Once the karaya gum is added, 
the final coi«>o8ition is j^lied to a suitable batiking 
material such as a ncm-woven polyerter film (for 
example the film sold under the trademark Sontata 8100 
manufaotured by DuPont de Nemours, E.I. and. Co., 
Wllnington, DB) and warmed at about 70 to 130* to 
accelerate the formation of the gel into its final 
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This gel can be directly applied to the 
overlaid with a skin < 



Bioadbesiva (karaya gam) 
Binder (lecithin) 
solvent (prcvylene glycol) 
solvent (dipropylena glycol) 
solvent/pl - 



(dipropylena glycol) 
'plaatiolzer (glycerin) 
:ic agent base (lidocaine b 



Ihe procedure of Example 13 is used with 
^iprppriate substitution of ingredients to prepare 



Bioadheslve (karaya guB) 

Binder (lecithin) 

solvent (propylene glycol) 

Solvent (dlpropylene glycol) 

Solvent/plastlclser (glycerin) 

Anesthetic agent base (lidocaine I 



^ I 12 is used with 

appropriate substitution of ingredients to pr^are 
this fomula^on. 



Bioadheslve (karaya gum) 30 

Binder (lecithin) 9 

solvent (propylene glycol) 6 

solvent (dipropylene glycol) 15 

Solvent/plastlcizer (glycerin) 15 

Anesthetio agent base (lidocaine base) 25 

The procedure of Exaqple 12 is used with 
appropriate substitution of ingredients to prepare 
this fomnlatlon. 



SUBSTITUTE SHEET 



W092AS289 



FCmmt/DlTSO 



jntp-edtant 

Bioadhesive (karaya gum) " 

Binder (lecithin) ' 

solvent (propylene glycol) ' 

IS^IS^rat^iS^IUcaine ba«e) 

Xhe procedure of Example « i» '"^ 
appropriate substitution of ingrediente to pr^wre 
this fomilatloB. 



Bioadhesive (Jcaraya gum) 2S 

Binder (lecithin) , ^ ,^ \ 

Solvent (isooetyl alcohol) J 

Solvent (propylene glycol) " 

Solvent/plasticiaer (glycerin) J" 

anesthetic agent base (prllocaine base) 40 

The procedure of Ejcajaple 12 is UMd with 
appropriate substitution of ingredients to prepare 
this fonsulation. 



Bioadhesive (karaya gum) 25 

Binder (lecithin) * 

solvent (propylene glycol) « 

solvent (benzyl alcohol) " 

solvent (d^r|pylene glycol) " 

SSSSSi^t'Ssi^'J^iSiinebase, 4^ 

The proeednre of Example U is used with 
apprppriata substitution of ingredients to prepare 
this formtlatlon. 
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Tnaradlent 

Bloadhesive (karaya gum) 30 

Binder (lecithin) 8 

solvent (propylene glycol) 12 

Solvent (dlpw^yleno glycol) as 

Solvent (benEyl aloobol) s 

Solvent/plastioiser (glycerin) 10 

Anestbetlc agent base (dlbocalne base) 10 

Xhe procedure of Sxaiiple 12 is used with 
appropriate substitution of ingredients to prepare 
this formulation. 



Bioadhesive (karaya gus) 28 

Bioadhesive (Carbopol 934 TradeBiark 2 

of B.F. Goodrich) 

Solvent (propylene glycol) 6 

Solvent (dipropylene glycol) IS 

Solvent/plasticiEer (glycerin) 15 

Binder (lecithin) ^ 9 

Anesthetic agent base (lldocaine base) 35 

Ihe procedure of Exa]q>le 12 is used with 
appropriate substitution of ingredients to prepare 
this fonulation. The only difference is that the 
carbopol »34^s added to the original blend prior to 
heating it. 



Bioadhesive (tragacanth gua) 27 

Bioadhesive (pectin) 6 

Binder (lecithin) 9 

Solvent (propylene glycol) 6 

Solvent (dipropylene glycol) 15 

Solvent/plaatieicer (glycerin) 17 

Anesthetic agent base (lldocaine t>ase) 20 

The procedure of Exanple 12 is used with the 
solvents and anesthetic agent base added in the 
initial step followed later by the adhesives addition. 
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Bioadheslve (cellulose acetate) " 
lSiIS^if^?^S»%«Ul«e.«se, 
iSlvent/plasticiser (glycerin) l«> 

Thia fOTWilation !■ pr^ared acocading to 
the prooednre vbith ia analogous to the procedure set 
forth in BMUiple 1. 



Bioadheslve (Xantban gum) " 
Bioadhesive (Pectin) | 
Binder (lecithin) , l 
solvent (propylene glycol) " 

iS^St^fJSlSrdiiSln) ^, i 

inMSetic agent base (Udocaine base) 20 

She procedure ot B«BWle 12 is f olloned with 

the ^ipropriate substitution of Ingredients. 



Drug (Biconaaole nitrate) ^ 
solvent (proivlene 9lyeol)„ 

nOdcener (hydroxynethylceUulose) l 
Adhesive (karaya gun) 

This foraulation is prepared by dispersing 
the hydroxynethylcellulose into the propylene glycol, 
once the hydroxymethylcellulose is dispersed, the drug 
is added at a taii«>erature between 50 and SO-C and mixed 
until dissolved. The 8a3i5>le is then cooled to 
approximately 20 to 35-C prior to adding the karaya 
gum. once the karaya gum is added, the formulation is 
applied to a sheet of bacSking material, then the 
individual dosage forms are cut to the desirable shape 
to contain the desired amount of drug. 
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Drug (miconazole base) 
Solvent (dipropylene glycol) 
Plastioizer (glycerin) 
MUwBive (Xaraya gum) 



Exai^le #25 is prepared just as Exai^le #24. 



Drug (miconazole base) 
Solvent (dipropylene glycol) 
Plasticizer (glycerin) 
Solvent (propylene glycol) 

"Icaraya gus) 

Exanple #26 Is prqjMured just as Bxaapla #24. 



Drug (miconazole base) 



BicalBple #27 is prepared just as Example #24. 



Drug (elotrijiasole) 1>0 

24I7 
33.0 



Buccal feraulations containing, 
respectively, 5%, 10%, 20%, and 25% lidocaine were 
prepared according to the procedure of foregoing 
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examples. A patch containing no <Jrug (placebo patch) 
was also used. 

The patches were tested on nine human 
subjects. The patch was applied to the buccal cavity 
of the mouth and removed after 15 minutes. The patch 
was placed on the gingival surface, since the gingival 
surface was found to be the best site to ejcaaina for 
a dose response relationship. 

The extent of anesthesia at 5, 10, 15, 30, 
45, and 60 minutes after application was detenaned by 
measurement of the extent of anesthesia. The exent of 
anesthesia was determined by a base line discomfort 
tolerance limit determined hr application of a tip of 
a periodontal probe, to the treated surface. The 
patient was asked to determine the depth penetration 
th^ could tolerate at the various timed intervals. 

Five minutes after initiation of treatment 
there was no statistical differences in pain 
toleration between the treatment groups, including the 
placebo and no-patch. 

At ten minutes post application the 25% 
lidocalne patch ptodnoed the greatest mean ehange in 
response tl^estaold followed the 10 and 20% 

patdhes. There was little difference 
betwMn the 5% lidocaine and placebo patch. Lidoeaine 
conaentratians greater than 5% wore necessary to 
prodnee a significant increase in pain threshold 
responses, and there was a distinct trend in dose 
proportlonaUty in the range of 10% - 25% lidocaine. 

The median change in response thresholds for 
the gingival surface group displayed the same 
relationship. The 25% lidocaine patch provided the 
greatest anesthetic effect followed by the 10% and 20% 
lidocaine patches. 

When all the sites were combined into one 
grotqp and the median change from baseline was plotted. 
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the graph revealed a dose response profile where the 
doses appear in order of concentration from 10 to 30 
minutes post application. The 25% lidooaine patch 
provided the greatest increase in response threshold. 
5 The 10% and 20% lldocaine patch responses were similar 
with the 20% lidocain* patoh being slif^tly batter. 

There were no signs of inflammation, tissue 
damage, or other adverse effects associated with 
application of the patches. 
10 Similar studies were conducted in idiich the 

patch was applied to the gingival sulcus and the 
interproximal sulcus. 

Certain of the lidocaine preparations were 
distinguised in that they resulted in the numbness of 
15 the teeth, an effect not generally observed with 
topical anesthetics applied in fluid vehicles. 

The foregoing exai^les are illustrative 
embodiments of the invention and are merely exemplary. 
A person skilled in the art may make variations and 
20 modlfioation without departing from the spirit and 
scope of the invention. All such modifications and 
variations are intended to be included within the 
scops of tl^ invention as described in this 
■peolfication and the attended claims. 
25 Indeed, the present invention is intended to 

maaa^aa and be suitable for any pbarmaceutically 
active agent, especially any of the following drugs as 
the pheunsaceutically active agent in the composition: 
1. Analgesic anti-inflammatory agents such 
30 as, acetaminophen, aspirin, salicylic acid, methyl 
salicylate, choline salicylate, glycol salicylate, 1- 
menthol, camphor, mefenamic acid, fluphenamic acid, 
ind«aethacin, diclofenac, alelofenac, ibuprofen, 
ketcqprofen, naproxens, pranoprofen, fenoprofen, 
35 aullndao, fenbufen, didanac, flurbiprofen, 
Indqprofen, protizldie acid, fentiazac, tolmetin, 
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tltvrofenio aeld, bendazac, bufexamac, piroxicam, 
phenylbutazone, oxyphenbutazone, olofezone, 
pentazocine, aeplrizole, and the like; 

2. Drugs havincf an action on the central 
nervous system, for example sedatives, hypnotics, 
antianxiel^ agents, analgesics and anesthetics, such 
as, chloral, buprenorphine, naloxone, haloperidol, 
fluphenazine, pentobarbital, phenobarbital, 
secobarbital, amobarbital, cydeibarbital, codeine, 
lidooaine, tetracaine, dydonlne, dibucaine, cocaine, 
joocalne, aapivacaine, biqjkivaealne, stidocaine, 
prilocalne, benzocaine, fentanyl, nicotine, and the 
like; 

3. Antihistaninics or antiallergic agents 
such as, diphenhydramine, dimenhydrinate, 
perphenazine, triprolidine, pyrilamine, 
chlorcyelizine, promethazine, carbinoxamine, 
1:ripelennanine, brompheniramine, hydroatyzine, 
oydizine, meclizine, clorprenaline, tertenadine, 
chlorpheniramine, and the like; 

4. Acetonide anti-inflammatory agents, 
sue* as hydrocortisone, cortisone, dexamethasone, 
f lupclnoloner triajaeinolono, medrysone, prednisolone, 
flurandrenollde, prednisone, halcinonide, 
methylprednisolone, fludrocortisone, corticosterone, 
paramethasone, betamethasone, ibiqinxiphsn, naproxen, 
fenoxnwfen, fenbufen, flurbiprofen, indoprofsn, 
ketoprofen, stq^fen, Indanethaoln, piroxlaaa, 
aspirin, salicylic acid, diflunisal, methyl 
sall^late, {dienylbutazone, eulindac, mefenamie acid, 
meolofenamate sodium, tolmetin, and the like; 

5. Steroids sudb as, androgenie steriods, 
Bucjh as, testosterone, methyltestosterone, 
flno^Vnesterane, estrogens such as, conjugated 
estrogens, esterified estrogens, estropipate, 17^- 
estradiol, l7fl-estradiol esters such as 175- estradiol 
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valerate, equllin, mestranol, estrone, estrlol, 17/J- 
estradlol derivatives such aa 170-ethlnyl estradiol, 
dlethylstllbestrol, progestational agents, snOb as. 



5 norethindrone acetate, aelengestrol, ctblormadinone, 
ethisterone, nedroxyprogesterone acetate, 
bydroxyprogesterone oa^roate, etfaynodlol dlaoetate, 
norethynodrel, i7a-hydrojcyprogesterone, 
dydrogesterone, dlnethlsterona, sthlnylestrenol, 
10 norgestrel, demegestone, pramegestone, negestrol 
acetate, and the like; 

6. Respiratory agents such as, 
theophylline and ^,-adrenergic agonists, such as, 
albuterol, terbutaline, mtaproterenol, rltodrine, 

15 oarbuterol, fenotarol, epilnterenol, rimiterol, 
splaefaaol, sotereaol, tetrogolnol, and ttae like; 

7. syivathonlnetics such as, dopanlne, 
nor^laephrine, phenylpropanolaaine, phenylephrine, 
pseudoephedrlne, an^etanine, propylhexedrine, 

20 areeoline, and the like; 

8. Antimicrobial agents including 
antibacterial agents, antifungal agents, antinycotio 
agents and ai^tlvixal agents; tetracyclines cmtih as, 
oxytetraoycline, penicillins, such as, anpiclllln, 

25 cephalosporins such as, cefalotln, aminoglycosides, 
such as, kanaaycln, macrolides such as, erythromycin, 
chloramphenicol, iodides, nltrofrantoln, antl fungals, 
such as, clotrimazole, miconazole, chloramphenicol, 
nystatin, em^hotericln, fradlomycln, sulfonamides, 

30 purrolnltrln, sulfacetamide, sulfamethazine, 
sulfadiazine, sulfamerazine, sulfamethizole and 
sulfisoxazole; antlvirals, including idoxurldine; 
clarithromycin; and other antl-lnfeetives including 
nltrofurazone, and the like; 



progesterone. 
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9. Antihypertsnsive agents such as, 
clonldlne, o-aathyldqpa, reserpine, syrosingopine, 
rescinnaffltne, clnnarizine, bydrastna, prazosin, and 
tbe like; 

10. antlhypertenslva dluratics such as, 
chXorothiaslde, hydrochlorothra« Ida , 
bandofluaatbazlde, tritiblotiMtblasldB, fuxosemlde, 
trlpamide, methylclothiaside, penfluzide, 
hydrothlaaide, splronolaotone, amtolazone, and the 
like; 

11. cardiotonics such as, digitalis, 
nbideoarenone, dopiuiiine, and the like; 

12. Coronztty vasodilators such as, orgauiic 
nitrates such as, nitroglycerine, isosorbitol 
dinltrate, erythritol tetranltrata, and 
pentaerythritol tetranitrate, dipyridamole, dllazqp, 
trapidil, trlmetazidine, and the like; 

13. vasooonstrloters suob as, 
dlbydroergotaniiw, dilwdro«:gotoJtl»a, and the lika; 

14. |S-blockers or antlarrlvtbmic agents 
such as, timolol pindolol, propranolol, and the like; 

15. calcium antagonirts and other 
circolatoKY -^organ agents, sueih as, aptopril, 
diltiasem, nifedipine, nicardipine, verapamil, 
iMBcyoiane, ifeqprodil tartarate, molsidomine, 
donidlne, prazosin, and the like; 

16. Anti-convulsantants such as, 
nltraz^aa, maprobamate, phenytoin, and the like; 

17. Agents for dizziness such as, 
isc^enaline, betahistine, scopolamine, and the like; 

18. Tranquilizers such as, reserprlne, 
chlorpromazine, and antianxiety benzodiazepines such 
as, alprazolan, chlordiaz^ioxlde, dorazeptate, 
halazapan, oxazepam, pnusapam, clonazepam, f lurazepam, 
triazolam, lorazepam, dlaz^iam, and the like; 
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19. Antipsychotics such as, pbenothiazines 
Inoluding thiopropazate, chlorpromazine, 
trlfluproDazine, nesorldazine, piperracatazinA, 
thioridazine, acetophenazine, eiuphenazine, 
5 perphenazine, trifluoperazine, and other aajor 
trangulizers such as, chlorprathixene, thiothixene, 
balqperidol, taromperldol, loxapine, and nolindone, as 
wall as, those agents used at lower doses in the 
treatment oC nausea, vomiting, and the like; 
10 20. Muscle relaxants such as, tolperisone, 

baclofen, dantrolene sodium, cyclobenzaprlne; 

21. Drugs for Parkinson's disease, 
spasticity, and acute muscle spasms such as levodopa, 
carbidepa, amantadine, apomor^lne, bromocriptine, 

15 selegiline (deprenyl), trihexyphenidyl hydrochloride, 
benztrqpine mesylate, procyclidlne hydrochloride, 
baclofen, diazepam, dantrolene, and the like; 

22. Respiratory agents sucb as, codeine, 
ephedrine, isoproterenol, dextromethorphan, 

20 orclprenalitte, ipratropium bromide, cromglycic add, 
and the like; 

23. Non-steroidal hormones or antihoraones 
such as, corticotropin, oxytocin, vasopressin, 
salivary hormone, thyroid hormone, adrenal harmone, 

25 kalllkrein, insulin, oxendolone, and the like; 

24. Vitamins such as, vitamins A, B, C, D, 
E and K and derivatives thereof, calciferols, 
mecobalaaln, and the like for dermatologically use; 

25. Antitumor agents such as, 5- 
30 fluorouradl and derivatives thereof, krestin, 

plclbanll, ancltablne, cytarabine, and the like; 

26. Enzymes such as, lysosyM, urokinase, 
and the like; 

27. Herb aedieines or crude extracts su6b 
35 as, glycyrrhiza, aloe, Sikon fU-thospemi radixt ■ and 

the like; 
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28. Miotics such as pilocarpine, and the 

like; 

29. C!holinorgic agonists such as, choline, 
acetylcholine, methacholine, carbachol, bethaneohol, 
pilocarpine, muscarine, areoollae, and the lilce; 

30. Antimusoarinic or nusoarinio 
cholinergic blocking agent* »tt«* as, atropine, 
scopolamine, homatrppine, methscopolaiiilne, hcmatrppine 
methyUaromide, methanthellne, cyclppontolate, 
tropicamide, propantheline, anisotropine, dioyoloalne, 
eucatropine, and the lUce; 

31. iirdrlatica such as, atropine, 
cyelopentolate, hojnatropine, scppolamine, tropicamide, 
eucatropine, hydrcwyaiqphBtamiae, and the lilce; 

32. P^tdiic energisera sucSh ae, 3-{»- 
aminopriw)lw»ole, 3-(a-aminobutyl) indole, and the 
like; 

33. Bumoral agents such as, the 
prostaglandins, natural and synthetic, for example 
PGK,, PGEta, and PGFj., and the PGE, analog misoprostol. 

34. Antispasmodics such as, atropine, 
methantheline, papaverine, einnamedrine, 
methscopolamide, and the like; 



isocarboxazid, phenelslne, tranylcypromine, 
imipraaine, amitriptyline, trlmlpramine, dox^in, 
deslpraolne, nortriptyline, protriptyline, amoxapine, 
me«trotillne, trasodane, and the like; 

36. Antl-dlabetioB such as, insulin, and 
anticancer drugs sudh as, tamoxifen, methotrexate, and 
the like; 

37. Anorectic drugs such as, 
dextroamphetamine, methamphetamine , 
phenylpropanolamine, fenfluramine, dlethylpropion, 
naaindol, iihentermlne, and the like; 
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38. Anti-allergenics such as, antazollne, 
nethapyrilene, chlorpheniramine, pyrilanlne, 
^enlraalne, and the like; 

39. Decongestants such as, phenylephrine, 
5 ephedrine, napbasoline, tetral^drozoline, and the 

like; 

40. Antipyretics sacb as, aspirin, 
salicylamide, and the like; 

41. Antinigrane agents such as, 
10 dihydroergotamine, picotyline, and the like; 

42. Anti-aalarials such as, the 4- 
aaiaoquinollnes, alphaaminoquinolines, chloroqulne, 
pyriaethanine, and the like; 

43 . Anti-ulcer agents such as, misoprostol, 
IS omeprazole, enprostll, allantoin, aldioxa, alcloxa, N- 

aethylscopolamine metbylsuflate, and the like; 

44. Peptides such as, growth releasing 
factor, and the like; 

45. Antl-estregen or anti-hormone agents 
20 sudh as, tamoxifen or human chorionic gonadotropin, 

and the like. 

Ihe drugs mentioned above can be used in 
combination a^ required. Moreover, the above drugs 
may be used either in the free form or, if capable of 
25 fondng salts, in the form of a salt with a suitable 
acid or base. If the drugs hove a carboxyl gro«v, 
their esters can be employed. 

All the drugs used are in solid form at 
ambient, namely room, temperatures and pressures. 
30 However liquid drugs can also be enployed to the 
extent that such drugs, in the forms and amounts used 
do not undesirably affect the adhesive properties of 
the carrier. 

The acid mentioned above may be em organic 
35 acid, for exan^le, methanesulfonlc acid, lactic acid, 
tartaric add, fumarlc acid, maleic acid, acetic acid, 
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or aim inorganic acid, for exampla, hydroeShlorio acid, 
hydrobrtaaic acid, phosphoric acid or sulfuric acid. 
The base may be an organic base, for example, amnonia, 
triethylamine, or an inorganic base, for exa]q>le, 
sodium hydroxide or potassium l^droxide. "Om eaters 
mentioned above may be aU^l esters, aryl esters, 
araU^l esters, and the lllee. 

nben a drug different than an anesthetic 
agent is used the solvent selected Is one In lAlch the 
drug Is soluble, m generally the polj^ydric alcohol 
can be used as a solvent for a wide variety of drugs. 
Other useful solvents are those Xnoini to solublllze 
the drugs in question. 
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CIAIMS 

1. A flexible, finite, bloadhesiva conpositlon 
for topioal application comprising: 

a tberapeutically effective anount of at 
least one phamacetttlcally active agent which is in 
solid fom at anbient tMperatures and pressures; 

a j^hamaoetttically acceptable solvent for 
the phaznaceutically active agent. In an amount from 
about 5 to about 70 weight percent based on the weight 
of the whole composition, said solvent including about 
5 to about 50 weight percent of a plasticizer for the 
bioadbesive; 

in admixture with the pharmaceutically 
active agent in the solvent, a pharmaoeutioally 
acceptable polysaccharide bioadheslve in an amount 
from about 20 to about so wei^t percent Jsased on the 
weight of the whole oamposition; 

wherein the conpositlon is substantially free of 
water, substantially water Insoluble and self- 
adhesive; and idiarein the pharmaceutically active 
agent Is present in non-crystallized form in the 
eog^sitlan. 

2. Xl^ cMvositlon of claim 1, wherein the 
pharmaceutically acceptable solvent is In an amount 
from about 20 to about 53 weight percent based on the 
weight of the whole coiqposltion, of which the 
plasticizer represents about 10 to about 30 weight 
percent based on the weight of the whole composition, 
and the bioadheslve is in an anount from about 20 to 
about 34 weight percent based on the weight of the 
whole composition. 

3. The composition of claim 1, wherein the 
pharmaceutically active agent is at least one local 
anesthetic in an amount of about 10 to about 40 wel^t 
percent based en the weight of the total composition. 
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4. The ooii«)08ition of claim X, wherein the 
pharmaceutically active agent is from a olasB of drugs 
selected from the group consisting of analgesic anti- 
inflammatory drugs, central nervous system drugs, 
antihistaminic or antiallergic drugs, acitonide anti- 
inflammatory drugs, androgenic and estroganio 
steroids, respiratory drugs, syapathoninetio drugs, 
antimionibial drugs, antiliypertensive drugs, 
cardiotonic drugs, coronary vasodilators, 
vasoconstrictors, beta blodcing and antiarrlqrthemic 
drugs, calelttm antagonistic and other circulatory 
anticonvulsants, antl-vertigo-tranquilizing drugs, 
antipsychotic drugs, mnscle-reaotants drugs, anti- 
Parkinson drugs, non-steroidal hormones, anti- 
hormones, vitamins, anti-tumor, enzymes, herb 
medicines or crude extracts, miotics, cholinergic 
agonists, antlmusearlnlc or muscarinic cholinergic 
blocking drugs, mydriatics, psychic energizers, 
humoral agents, antispasmodic drugs, antidepressants, 
antidiabetics, anorexic drugs, anti-allergic drugs, 
decongestants, antipyretics, asti-nigralne drugs, 
antimalarial, antiulcer drugs, peptides, and anti- 
estrogens. A 

5. Ibe cooqiositlon of claim 4, lAwreln the 
anti«lcrc*ial drugs is an antifungal agent saleoted 
from the group consisting of ehlotrlaazole, aiconazale 
and tihlommphenicol 

6. fflie composition of claim 4, in which the 
pharmaceutically active agent is one or more steroids 
selected from the group consisting of androgenic 
steroids, including testosterone; methyltestostarone; 
fluoxymesterone; estrogenic steroids, including 
conjugated estrogens, esterified -estrogens, 
estropipate, 176-estradlol, 17B-estradiol esters such 
as i7fl-estradlol valerate, equilin, mestranol, 
estrone, estrlol; 17fl- estradiol derivatives such as 
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17B-ethlnyl estradiol; dlethylstilbestrol, 
progestational agents, including progesterone and 
progesterone analogs such as 19-narprogesterone, 
hydrojcyprogesteronecaproate, iva-hydroxyprogesterons, 
5 dydrogesterone, medroxyprogesterone acetate; and 
norethindrone, noretliindrone acetate, nelengestrol, 
ehloraadinone; ethynodlol diacetate, norathynodral, 
dydrogesterone, diaethlsterone, etbli^lestrenol, 
norgestrel, deaegestone, prontegestana, megestrol 
10 acetate, and anti-estrogen or anti-androgenic 
steroids. 

7. The composition of claim 3, wherein the 
emesthetic agent is selected from the group consisting 
of procaine, lidocaine, prilocaine, mepivacaine, 

15 dyolonine, dibocalne, benzocaine, dhloroprocaine, 
tetracaine, biqpivacaine, and etidooalne and is in the 
font of the base or an aeid-addltion salt or both 

8. Xhe campositlon of dala 7, idisrein the 
20 acid-addition salt is hydrodUorlde. 

9. Xhe composition of claim 1, wherein the 
bioadhesive is selected from the group consisting of 
polyacrylate^ polyacrylic acids, gums and celluloses. 

10. The composition of claim 9, wherein the gum 
25 is selected from the group consisting of karaya gum, 

tragacanth gum, pectin gum, xanthem gum, guar gum, 
cellulose, and cellulose derivatives. 

11. rate composition of claim 1, tdiereln the 
solvent for the anesthetic agent is at least one 

30 polyhydric alcohol. 

12. The coQiosition of olalm 11, tdierein the 
polyhydric alcohol is a polyallgrlane glycol. 

13. The ooiqiicisition of claim 12, wherein the 
glycol is selected from the group consisting of 

3S dipropylene glycol, propylene glycol, ethylene glycol. 



SUBSTITUTE SHEET 



wo 92/15289 



i>cr/us92An73e 



polyethylene glycol, glycerin, butylene glycol, 
he^lene glycol, polypropylene glycol, and sorbitol. 

14. She coiq>osition of claim 1, further 
CM^lsing a bacdcing material conforming to the size 

5 and sh^ of a single dosage of the coi«»sltion. 

15. The co^sition of claim 1 oaiQEirising about 
20 to 34 welgAit percent of karaya gum, about 20 to S3 
weight percent of at least one glycol, and about 10 to 
25 weight percent of lldocaine base 

XO and further conprising a binder in an amount 
sufficient to bind the other ingredients. 

16. The composition of claim 15 conprising about 
30 weight percent of karaya gum, about 6 weight 
percent propylene glycol, about 15 wei^t percent of 

15 dipropylene glycol, about 15 weight percent of 
glycerine, about 25 weight percent of lldocaine base 
and about 9 welc^t percent of lecithin. 

17. The composition of claim 15, caq^rlslng 
about 33 wel^it percent of karaya gum, about 7 wai|^t 

20 percent of propylene glycol, about 12 weight paremt 
of diproprlmB glycol, 33 weif^ percent of glycerin, 
about 10 wel^t percent lidacaine base and about 5 
weight percent\leoltbin. 

18. The oonposltlon of olaim 1 lAerein the 
25 pharmacaatical agent ca«q?rlse« a -OiarapeBtically 

effective amount of a first local anesthetic agent in 
base form and a therapeutically effective amount of a 
different, local anesthetic agent in acid-addition 
salt form. 

30 19. The composition of claim 18, wherein the 

first local anesthetic agent in base form Is selected 
from the grovq? consisting of procaine, dyclonlne, 
lldocaine, prilooaine, neplvacalne, benzocaine, 
propoxycaine and chloroprocaine and the local 

35 anesthetic agent in acid-addition salt form la 
selected from the group consisting of a dyclonlne 
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salt, a prllocaine salt, a tetracaine salt, a 
buplvacaine salt, . a aepivacaine salt, a lidocaiitA 
salt, a prcx^ains salt, an etidocaiae salt, and a 
dlbuoaine salt. 

20. The coaposition of claln 21, wherein the 
aeld-addltion salt Is the hydrocdilorlde. 

31. She oo^positlon of olain 20, wherein the 
bioadhesive Is selected from the group consisting of 
polyacrylates, polyacrylic acids, guns and celluloses. 

22. The composition of claim 21, wherein the gum 
is selected from the group consisting of karaya gum, 
tragacanth gun, pectin gum, xsmthan gum and guar gum. 

23. The composition of claim 22, wherein the 
solvent for the anesthetic agents is at least one 
polyhydric alcohol. 

34. The CMQiosltian of olaln 23, wherein the 
polyhydric alcohol is a polyalkylene glycol. 

25. She covositioo of olala 24, %diareln the 
glycol is selected from the group consisting of 
dipropylene glycol, propylene glycol, ethylene glycol, 
polyethylene glycol, butylene glycol, bexylene glycol, 
polypropylene glycol, and sorbitol. 

26. A method of administering one or more 
pharmaceutically active agent to a subject coaiprlsing 
the steps of: 

providing the eonpositioa set forth in 
claim 1; and 

contacting an area of skin or nocous 
membrane with the oonpositian to administer the 
phamaoeutloally active agent. 

27. She method of claim 26, wherein the 
pharaaoeutically active agent is an anesthetic agent 
selected from the group consisting of procaine, 
dyclonine, lidocalne, prllocaine, n^lvacalne, 
beneocalne, propoxycaine, cshloroprocaine, tetracaine, 
buplvacaine, etidooaine, and dlbuoaine. 
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28. The method of claim 27, wherein the 
aneathetie agent is administered in the form o£ a free 
base. 

29. The method of claim 28, wherein the 
5 anesthetlo agent is administered in the form of an 

aoid-additlon salt. 

30. me method of xslaim 29, wherein the solvent 
is at least one polyfaydrlo alo6hol. 

31. The method of olaim 30, \*ereln the 
10 pol^ydric alcohol is a glycol cm: cycloalkanepolyol. 

32. The method of claim 31, ^rtierein the glycol 
is selected from the group consisting of dipropylene 
glycol, propylene glycol, polyethylene glycol, 
glycerin, butylene glycol, hexylene glycol, 

IS polypropylene glycol, sorbitol, and ethylene glycol. 

33. The method of administering a 
pharmaceutlcally active agent of claim 26, lAerein the 
pharmaceutically active agent is a combinaUon of a 
therapeutically effective amount of a first- local 

20 anesthetic agent in base form; and a therapeutically 
effective amount of a different, second local 
anesthetic agent in an acid-additim salt form. 

34. The^ method of olaim 33, wherein the first 
local anesthetic agent in base form is selected from 

25 the group consisting of procaine, ^clonine, 
Udooaine, prUocalne, m^lvacaine, benzocaine, 
propoatycaine and ohlor^rocalne and the second local 
anesthetic agent in acid-addition salt form is 
selected from the group consisting of a dydonlne 

30 salt, a prilocalne salt, a tetracaine salt, a 
bupivacalne salt, a meplvacaine salt, a Udooaine 
salt, a procaine salt, an etldocalne salt, and a 
dibocaine salt. 

35. The method of claim 34, wherein the acid- 
35 addition salt is bydro<dilorids. 
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36. The metbocl of claim 35, \Aereln the 
bloadbesive is selected from the group consisting of 
polyaorylates, polyaerylic aoids, gums and celluloses. 

37. The method of claiii 36, wherein the gum is 
5 selected from the group consisting of learaya gum, 

tragacanth gum, pectin gum, xanthan gum and guar gum. 

38. Hhe method of claim 37, wherein the solvent 
for the anesthetic agents is at least one polj^ydrio 
alcohol. 

10 39. The method of claim 38, wherein the 

polyhydric alcohol is a polyallcylene glycol or 
cycloalkwepolyol . 

40. The method of claim 39, wherein the glycol 
or polyol is selected from the group consisting of 

15 dlprqpylene glycol, propylene glycol, ethylene glycol, 
polyethylene glycol, and sorbitol. 

41. The caqMsition of claim 1, wherein the 
pharmaceutically active agent Is an anti-microbial 

20 43. The composition of claim 41, in which the 

anti-microbial agent in an antifungal agent. 

43. The composition of claim 42 in which the 
anti-mlorobial agent is clotrimazole. 

44. The composition of claim 43 in which the 
25 anti-microbial agent Is miconazole. 

45. A composition for topical application 
comprising a therapeutically effective amount of a 
first local anesthetic agent in base form and a 
therapeutically effective amount of a different, 

30 second local anesthetic agent in salt form in a 
flexible, finite, pharmaceutically acceptable 
adhesive-containing solvent for the first and second 
local anesthetic agents. 

46. The cogqpositlon of claim 45, wbesrein the 
35 first local anesthetic agent in base form is selected 

from the groiqp consisting of procaine, lidooaine. 
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prilooalne, meplvacalne, dydonine, dibucaine, 
benzocalne, propoxycaine, and ohloroprooaine. 

47. The composition of claim 45, i*er«in the 
second local anesthetic agent is selected from the 

5 group consisting of a dyclonine salt, a prllocalne 
salt, a tetracaine salt, a twwivaoalne salt, a 
meplvacalne salt, a lldooaine salt, a procaine salt, 
an etidooaine salt and a dlbttcaine salt. 

48. JbB composition of claim 45, ia«rein the 
10 first local anesthetic agent in base form Is selected 

from the group consisting of procaine, dyclonine, 
lidoealne, prilooalne, meplvacalne, benzocalne, 
propoxycaine and ohloroprooaine and the second local 
anesthetic agent in salt form is selected from the 
15 group consisting of a dyclonine salt, a prilocaine 
salt, a tetracaine salt, a bupivacalne salt, a 
meplvacalne salt, a lidoealne salt, a procaine salt, 
an etidooaine salt, and a dibucaine salt. 

49. The composition of claim 48, wherein the 
20 salt is the hydrochloride. 

50. a!ha coavosltion . of claim 49, iriisraln the 
adhesive Is a bloadhesive. 

51. The-seov>o8ltian of elaln 50, idierein the 
first local anesthetic agent Is selected from the 

25 group consisting of procaine, lidecaiiie, prilocaine, 
meplvacalne, e^lonlne, dibucaine, benzocalne, 
prapoj^eaine and chlorqprocaine. 

52. The compoaition of claim 50, wherein the 
second local anesthetic agent is selected from the 

30 group consisting of a dyclonine salt, a prilocaine 
salt, a tetracaine salt, a bupivacalne salt, a 
meplvacalne salt, a lidoealne salt, a procaine salt, 
an etidooaine salt, and a dibucaine salt. 

53. The eanvosltion of claim 50, wherein the 
35 bloadhesive is karaya gum. 
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54. A aethod of delivering local anesthetic 
agents which comprises the topical administration to 
a mammal of a compositian comprising: 

a therapeutically effective amount of a 
5 first local anesthetic agent in base form and 

a therapeutically effective amount of a 
different, second local anesthetic agent in salt form 
in admixture with a flexible, finite, 
pharmaeeutlcally acceptable, adhesive; and 
10 a solvent in the adhesive for the first and 

second local anesthetic agents. 

55. The method of claim 54, wherein the first 
local anesthetic agent is selected from the group 
consisting of procaine, dydonine, lidocalne, 

15 prilooaine, mepivaoalna, benzocaine, propoxycalna and 
ohlOFQprooaine and the second local anesthetic agent 
is selected tram the group consisting of a dyclonlne 
salt, a prilocaine salt, a tetracaine salt, a 
bvq^ivacaine salt, a mepivacaine salt, a lidocalne 

30 salt, a procaine salt, an etidocalne salt, and a 
dibncalne salt. 

56. The method of claim 55, wherein the salt is 
a hydrochloride. 

57. The method of claim 54, vrtierein the 
25 adhesive is a bioadhesive. 

58. The method of claim 57, irtiereln the first 
local anesthetic agent is selected friai the group 
consisting of procaine, lidocalne, prilooalna, 
mepivacaine, dyclonlne, dlbucaine, benzocaine, 

30 piropoxycaine and chloroprocaine. 

59. The method of claim 57, wherein the second 
loczd anesthetic agent is selected from the group 
consisting of a dyclonlne salt, a prilocaine salt, a 
tetracaine salt, a Iwpivacaine salt, a mepivacaine 

35 salt, a lidocalne salt, a procaine salt, an etidocalne 
salt and a dlbucaine salt. 
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60. The method of claim 67, wherein the 
bioadhesive is karaya gum. 

61. The method of claim S9, wherein the salt is 
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animal the search has been carried out and based on the alleged effects of the 
composition. 
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